The new solar abundances have been derived from analyses of the photospheric spectrum. They result from the use of a 3D hydrodynamical model of the solar atmosphere instead of the classical 1D hydrostatic models, accounting for departures from LTE when possible and improved atomic and molecular data. The new solar abundances are lower than previously recommended values and the present solar metallicity, Z, and Z/X, decrease to Z = 0.0122 and Z/X = 0.0165 respectively, almost a factor of two lower than earlier widely used values. We briefly discuss the new results for the most abundant elements, show why they are trustworthy and discuss some implications (see also Montalbán et al. 2006, Part II) .
Introduction
New generation of three-dimensional (3D) hydrodynamical models of the solar lower atmosphere have been applied, for the first time, to the analysis of the solar photospheric spectrum, instead of the classical 1D photospheric models used during more than four decades. These new 3D models combined with calculations of non-LTE effects, when possible, and the use of improved atomic and molecular data, lead to significant downward revisions of the abundances of the most abundant elements, C, N, O, Na to Ca, Fe as well as Ne and Ar (Asplund et al. 2005a) . We shall briefly discuss the new results, show why they are really trustworthy and discuss some implications (see also Montalbán et al. 2006 , Part II).
New results

C, N and O
The new solar abundances of C, N and O have been derived from a large variety of abundance indicators, forbidden and permitted lines as well as various molecular lines in order to minimize systematic errors. We have also been very demanding on the quality of the lines. We also carried out detailed non-LTE calculations when the required atomic data were available. Detailed accounts of our new analyses have recently been published (Asplund et al. 2004 (Asplund et al. , 2005a (Asplund et al. , 2005b . Results are shown in Table 1 where they are compared with similar results obtained with the widely used 1D hydrostatic photospheric model of Holweger and Müller (1974) .
The new solar abundances of C, N and O are C = 8.39, N = 7.78, O = 8.66 respectively, in the usual logarithmic scale relative to hydrogen. These new values are much lower than those recommended in widely used compilations : −0.17 dex (C), −0.27 dex (N and O) when compared with Anders and Grevesse (1989) and −0.13 dex (C), −0.14 dex (N) and −0.17 dex (O) if we refer to more recent reviews by Grevesse and Noels (1993) and Grevesse and Sauval (1998) . Table 1 : C, N, O abundances as implied from a variety of different atomic and molecular indicators using a 3D hydrodynamical model of the solar atmosphere (Asplund et al. 2005a) . Results from the semi-empirical 1D model of Holweger-Müller (1974) 
Ne and Ar
No spectral lines of Ne and Ar are present in the photospheric spectrum. Their abundances are estimated from the abundance ratios, Ne/O and Ar/O, measured in different types of coronal matter, with the photospheric abundance for O. The Ne and Ar abundances, N e = 7.84 and Ar = 6.18 respectively, are therefore directly affected by the revised solar oxygen abundance and are much lower than the values previously recommended in the compilations cited hereabove. Very recently, Drake and Testa (2005) suggested that a higher Ne/O = 0.4, compared to 0.15 adopted in our analysis, might be appropriate for the Sun, from the analyses of the coronae of very highly active stars. We believe that these very highly active stars do not represent real solar matter. A large number of solar measurements relative to active centers and quiet corona lead to low values of the Ne/O ratio. The very recent solar analyses by Schmelz et al. (2005) and Young (2005) confirm these low ratios. Furthermore the Ne/O ratios measured in the local galactic medium, hot stars, HII regions and planetary nebulae are also in good agreement with the low value. For all these reasons, we believe the true solar Ne/O ratio to be 0.15, the value we adopted.
Intermediate elements (Na to Ca, Fe)
3D analyses of Na, Mg, Al, Si, P, S, K, Ca and Fe have also been performed. When possible, departures from LTE have been taken into account. Results are given in Table 2 where they are compared with 1D-based values. The new 3D-based abundances are smaller than the 1D-based results but the impact of the 3D model atmosphere is smaller than for CNO. The actual decreases are of order 0.05 to 0.10 dex. 
Why are the new abundances trustworthy ?
We summarize hereafter various arguments in favour of the new solar abundance results. More details can be found in recent reviews (Asplund 2005; Asplund et al. 2005a; Grevesse et al. 2005) . The use of a 3D hydrodynamical model represents a real step forward in the modelling of the inhomogeneous solar atmosphere. Without any free parameter, these models successfully reproduce various key observational diagnostics whereas 1D models obviously fail : granulation properties, topology and statistics, some helioseismological constraints, the emergent flux distribution and limb-darkening, the intensity brightness contrast and, last but not least, the shapes, shifts and asymmetries of the photospheric spectral lines (see Fig. 8 of Asplund et al. 2000) . For the first time, we are able to fit nearly perfectly a predicted line profile with the observed one and we don't rely anymore on fudge parameters like micro-and macroturbulence, needed with 1D models, to reproduce the widths of the line profiles.
Non-LTE effects in F-, G-and K-type stars have very recently been reviewed by Asplund (2005) . Even if the non-LTE effects are rather small in the Sun, they nevertheless play an important role for a few important elements considered here (Asplund et al. 2004; Asplund et al. 2005b) .
The combined 3D plus non-LTE effects on the abundances are clearly visible in Table 1 In addition, the new lower CNO solar abundances are now in excellent agreement with the values measured in the interstellar medium, in nearby B stars. The Sun has returned to normal : it is a Sun-like star.
Summary and conclusions
With the new solar chemical composition (see Asplund et al. 2005b and Grevesse et al. 2005 Protosolar abundances are somewhat larger because of the effects of diffusion at the bottom of the convective zone : Z 0 = 0.0132 and Z 0 /X 0 = 0.0185 .
Stellar abundances, at least for F-, G-and K-type stars, are also very much affected by the problems of the inhomogeneities in their outer layers and the non-LTE effects (Asplund 2005) . This has to be kept in mind when comparing stellar and solar abundances.
The only problem with the new solar abundances is described in Part II of this paper by Montalbán et al. (2006) . The question is : is it really a problem or does it open a new field of research ?
